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In a previous contribution [I, 21 attempts were made to synthesise para- 
Fermi operators of different orders from the elements of the generalised 
Clifford algebra. It will be interesting to derive the representations of the 
generators of the unitary group in terms of the para-Fermi operators. 
Recently, the SU(2) generators were arrived at by taking suitable bilinear 
combinations of the para-Fermi operators of order two. It is now our aim to 
show that the generators of the special unitary group, X7(i(n) can be con- 
structed from para-Fermi operators of order II. 
In section 2, we briefly review of the work of Govorkov [4] connecting 
SU(2) algebra with the para-Fermi operators of order two. Here it is also 
explicitly shown that from parabosons of order two one obtains O(2,l) 
algebra. In section 3, the generators of SU(3) from para-Fermi operators of 
order 3 are built. In section 4, the construction for sU(n) is given. Section 5 
is devoted to a discussion of the motivation behind the attempts. 
2. THE ALGEBRA OF SU(2), 0(2, 1) AND PARA-FIELDS OF ORDER Two 
The para-Fermi operators b, - s, of order p, satisfy the relations 
(,‘+I 
r 
- 0 
-, 
2~ i?, 7 P,*, U-l- = 4$,, 
Lb,, Lb,, &I-I- = 0. 
The operators h, - s can be constructed by the Greens ansatz as 
(2.1) 
b, = i .ji) 
i=l 
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where up’ - s are Fermi operators which satisfy the relations: 
[up), up)]- = @)*, a;q- = [a?)*, af)]- = 0, (a f B) 
[a?)“, @I+ = s,, , [up”, ay*1+ = 0, (2.3) 
[up’, up)], = 0. 
For constructing irreducible representations of para-Fermi field of order 
two, Govorkov [4] and others use operators b, - s and an auxiliary operators 
&. - s defined as 
& = up’ - a$‘. (2.4) 
The irreducible representations of Kemmer algebras are obtained by means 
of action of all possible polynomials of operators b,*, &* on the vacuum of 
preceding vectors. The generators of the SU(2) algebra are constructed in 
the following manner: 
(2.5) 
T3 = $ 1 [b,*, b,], - 2 . 
I r I 
These obey the well-known SU(2) relations given by 
[Ti , Ti]- = kijkTk . (2.6) 
It is easy to see that we can also write the generators of the O(2,l) algebra, 
by using the b operators of the paraboson fields. This has not been explicitly 
pointed out in previous works [4]. We give below the generators of O(2,l) 
remembering that by the Green’s ansatz the b, - s representing the parabose 
fields are some of two bose fields which commute among themselves and 
anticommute with one another. The three generators 
Tl = t C [&*, b,l- , + 
(2.7) 
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and 
obey the commutation relations 
[Tl , T,]- = -iTa, [T2, T31- = iT,, [T3 , TJ- = iT, 
3. SU(3) ALGEBRA AND PARA-FERMI FIELDS OF ORDER THREE 
In this section we give an explicit construction of the generators of SU(3) 
making use of the para-Fermi fields defined through the Green’s ansatz. 
As was done by Feshback and Tomlijanovich [3] the para-field operators 
/3 - s and /? - s are defined for the para-Fermi field of order three as 
where 
and 
/IT = g (a?’ + a$’ + a!)) 
(3.1) 
= 4 ($’ + by) 
p = c a;); (i,j = 1, 2, 3) 
i,i#j 
p = 4 (by - ay). (3.2) 
The fl,. - s belong to para-Fermi operators of the given-order as /3,. - s 
themselves but may have different vacuum states. It is possible [5] to construct 
flT - s given by 
This set of fir - s leads to the same expressions for the generator except for 
a numerical factor. 
The a?) - s (i = 1, 2, 3) obey the commutation relations of Eq. (2.3). 
The generators Eji(k) are defined as 
%I4 = c (Br - s3* (B, - /v’, (B7 - BY, (A - /P>* (i#j#k) 
r 
(3.3) 
and hence E,“(k)* = Q(k). Let us define 
H(k) = &??:(k) - a?$i(k)-j; i, j, k-cyclic (3.4) 
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so that 
t H(k) = 0. 
k=l 
Hence only two of the H(K) - s are linearly independent and we have thus 
got eight linearly independent operators which are closed under commutation. 
The three raising and three lowering operators along with H(K) can be 
grouped into the three 1, U, V spin algebras. It is also verified that the non- 
diagonal operators follow the commutation rule 
[Et, Elk]- = &E,i - &Ejk. (3.5) 
In terms of the three commuting H(k)‘s the two cartan operators are 
H(1) and Q(H(2) - H(3))* 
Hence the SU(3) algebra naturally follows. It is pertinent to point-out that 
various authors have derived the SU(3) algebra from Boson operators only 
or Fermion operators only, whereas the derivation in this paper uses para- 
Fermi operators of order three. 
4. THE GENERATORS OF LX+) FROM PARA-FERMI FIELDS OF ORDER 71 
The method is easily generalised to yield the operator representations of 
generators of SU(n) using para-Fermi operators of order n. Extending the 
procedure of section 3, to this case we define 
and 
where 
by = c @’ (i,j = l)..., n). 
j,i#i 
The n2 - n/2 raising and n2 - n/2 lowering operators are defined as 
(zk # i,; ik , i, = I,..., n). 
(4.2) 
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Let us also define a quantity H as 
(Z& # i,; 2-k , i, = l)...) n). 
The II commuting operators H(i,), ir = l,..., n, are defined to be 
H(4) = /(B, - @‘I* (h - 8% fi (Is, - fi!“‘) (8, - 81”)*/ - H, 
t=i, 
(i, # i,; ik , i, = l,..., n). 
It is easily seen that 
g H(i) = 0. 
Also we find that H’s and E’s obey the commutation relations 
[H(i), H(j)]- = 0; (i,j = l,..., n), 
[H(i), Ekf- = (& - &) Ekj; (i,j,k = I,..., n), 
[Ej”, Etk]- = ajkE,i - &Eik; (i,j,k = l,..., n), 
253 
which are none other than the SU(n) commutation relations. Because of the 
condition (4.5) only (rr - 1) H(i) - s are linearly independent. Thus there 
are (n 2 - 1) elements closing under commutation leading the SU(n) algebras. 
5. DISCUSSION 
By constructing generators of SU(2) f rom para-Fermi operators of order 2, 
Govorkov [4] demonstrated that para-fields of order can be obtained from 
two ordinary Fermi fields by associating are ‘isospin’ internal degree of 
freedom to the fields. In a similar vein, it is hoped that para-Fermi fields of 
order three are to be related with an internal symmetry corresponding to 
SU(3) for three Fermi particles. Having obtained the connection between 
para-Fermi operators and the SU(3) and in general SU(n) algebra, the 
attempt to picture parastatistics as arising from association of SU(3) and 
other symmetries to ordinary fermions is under active study. 
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